and what was then named senile dementia, Parkes et al. 8 were unable to establish a single diagnosis for many patients, who were therefore excluded from their analysis. This shows the difficulty that existed at that time in distinguishing between these groups and, even more so, in establishing comorbidities. In 1998, based on pathological findings, Yoshimura 9 determined that 13.5% of dementia patients with PD presented histopathological findings compatible with both PD and vascular dementia (VaD). This author drew attention to the fact that clinical Parkinsonism was frequently masked by vascular symptoms and that these cases tended to be diagnosed as multi-infarct dementia.
The objective of the present study was to estimate the prevalence of dementia in patients with PD and the effect of risk factors, diabetes, hypertension and dyslipidemia, on occurrences of dementia in this population at a referral clinic within the public healthcare system.
MetHODS
This was an observational cross-sectional study conducted at a referral clinic (Botucatu University Hospital) in a medium-sized city (Botucatu; 150,000 inhabitants), between August 2009 and May 2010. The study was approved by the Research Ethics Committee of Botucatu Medical School, São Paulo State University. All participants, or their legal guardians, provided written informed consent.
Selection and description of participants
This study was open to patients with a clinical diagnosis of PD 10 who were attending the Movement Diseases Outpatient Clinic.
Patients were excluded if they presented focal lesions in neuroimaging examinations or a prior history of stroke (<6 months ago), if they were under investigation for atypical Parkinsonism or if their diagnostic hypothesis was dementia with Lewy bodies.
At baseline, 81 PD patients underwent a brief battery of screening tests for the presence of cognitive impairment. Patients with B12 and folate deficiency (n=2) were not considered eligible for analysis, thus leaving a total of 79 patients for this study. Those selected were further analyzed by means of a more specific neuropsychological schedule for dementia diagnoses.
technical information
The patients underwent a two-stage protocol. The cognitive screening (brief cognitive battery) included tests on memory and executive functions; a delayed recall test 11 ; category verbal fluency; phonemic verbal fluency; and an executive clock drawing task (CLOX) 12 . The patients selected were assessed for particular cognitive traits using the Mattis Dementia Rating Scale (MDRS) 13 , with five subscales analyzing distinct cognitive domains: attention, initiative/perseverance, construction, concept and memory. These scales have been validated for the Brazilian population 14 .
The following data were collected: sociodemographic (sex, age and education level); clinical history (diagnosis and treatment time); lipid profile (total cholesterol over 200 mg/dL); arterial blood pressure, in which levels above 140/90 mmHg were designated as hypertension; and diabetes, established through findings of glycemia greater than 126 mg/dL in two samples.
The main sociodemographic and clinical characteristics of the sample are presented in Table 1 .
Statistical analysis
The study population was characterized according to demographic variables, potential risk factors and dementia.
The statistical analysis was divided into three stages: 1. Identification of variables/confounding factors (Tables 2  and 3 ). 2. Estimation of possible effects of double and triple interaction on the percentage occurrence of dementia ( 3. Estimation of the effects of diabetes, hypertension and dyslipidemia on dementia, adjusted for confounding factors that were identified in step 1, and considering the possible effects of double and triple interaction (Tables 5 and 6 ) using point and interval estimates (95%CI) of the odds ratio (OR).
All analyses were performed using SPSS software, version 15.0. The number of patients in the study (n=79) was determined through the number of eligible patients attended by the service who were included in the study. Despite this limitation, it is hoped that the tests applied have a statistical power of around 80%.
reSUltS
The majority of the patients were men (67.5%). The patients' ages ranged from 42 to 82 years. Most patients presented more than one risk factor for vascular disease, and hypertension was the most prevalent condition (55.3%), followed by dyslipidemia (37.3%).
The mean length of time for which the patients had a diagnosis of Parkinson's disease was 6.7 years. The minimum and maximum lengths of time with the diagnosis were one and 20 years, respectively, and 50% of the patients had the diagnosis for fewer than five years. Among the patients evaluated, 24% were considered to be cases of dementia, according to the scale used (Table 1) .
Among the potential complication factors evaluated, there were indications that patient age had a significant effect on dementia. The logistic regression model determined that each additional year of patient age resulted in a mean increase in the estimated risk of dementia of 9% [odds ratio (OR)=1.09; 95% confidence interval (CI): 1.01-1.17] ( Table 2 ).
Indications that age had a significant effect on hypertension were observed, showing that the mean increase in the risk of hypertension per year was 7% (OR=1.07; 95%CI: 1.01-1.13). No statistically significant effect from age was found in relation to diabetes and dyslipidemia (Table 3) .
Regarding the possible effects of paired interactions between diabetes, hypertension and dyslipidemia, on dementia, the Fisher exact test showed no evidence of a statistically significant effect in relation to the percentage of occurrence of dementia (Table 4) .
The effects of age on hypertension and dementia were estimated for subgroups of less than and greater than or equal to 65 years of age (Table 5 ). There were no indications of a statistically significant effect from hypertension, diabetes and dyslipidemia on dementia associated with PD. Among the patients under 65 years of age, the effect of hypertension on dementia resulted in an OR=2.36 (95%CI: 0.18-29.70), while for patients aged 65 years or over the values were OR=0.64 (95%CI: 0.18-2.18) ( Table 5 ). The difference between the confidence intervals was mainly due to the difference in subgroup size (n=27 for less than 65 years of age and n=49 for 65 years or older).
The effects of diabetes and dyslipidemia were estimated independent of age ( Table 6 ). The results provided no indications of any statistically significant effect on dementia from diabetes (95%CI: 0.39-5.49) or dyslipidemia (95%CI: 0.58-4.87) on dementia independently of patient age (Table 6 ). It was not possible to establish any statistical difference between the distinct cognitive domains evaluated by the MDRS and the presence of risk factors for cerebrovascular disease (data not shown).
DiScUSSiON
The study showed that 24% of the patients fulfilled the criteria for PDD. The data available showed that the mean prevalence of dementia associated with PD was 30%, with a range from 4% to 93% 1, 15 . This large variability can be explained by the different methodologies used in different studies.
In 1999, Winikates et al. 16 proposed criteria for clinically distinguishing vascular dementia from idiopathic Parkinsonism, including analysis of plasma cholesterol levels and the presence of diabetes and hypertension. Among the 96 patients examined, 32 did not meet the criteria for a diagnosis of vascular dementia or for idiopathic Parkinsonism.
Analysis of risk factors did not demonstrate that hypertension exerted any statistically significant effect on dementia in patients over or under 65 years of age, similar to the findings in relation to diabetes and dyslipidemia. However, the effect of age on hypertension in PD patients was significant when faced with evidence from the literature that hypercholesterolemia, arterial hypertension and diabetes do not show correlations with the risk of PD 6, 7 . It should be noted that arterial hypertension, dyslipidemia and diabetes do not seem to be associated with occurrences of either PD or dementia throughout their evolution.
Population-based studies in Brazil have shown that the prevalence of systemic arterial hypertension is 30.1%, with a significant association between arterial hypertension and age greater than 60 years, according to the hypertension criterion of ≥140/90 mmHg 17 . In a study on the relationship between hypertension alone in the elderly (over 65 years of age) and Alzheimer disease, vascular dementia and cognitive function, hypertension appears not to adversely affect memory, language or general cognitive function, but could be an antecedent of vascular dementia in the presence of heart disease or diabetes 18 . Even so, the present study did not demonstrate any significant association between arterial hypertension and age-corrected dementia (Table 5 ) or any correlation with the presence of diabetes or dyslipidemia ( Table 6 ).
The effect of age on patients with Parkinson and dementia was much higher than on those without significant cognitive deficits (Table 2) . Population studies have shown a direct relationship between patient age and the prevalence of dementia in patients with PD, which is higher than 60% in individuals over the age of 80 years 2, 19, 20 . It was not possible to demonstrate any correlation with disease duration (Table 2) , which is in agreement with other reports 21, 22 . The question of disease duration versus patient age reappears as a central point, thereby corroborating the affirmation that PD is a chronic progressive disorder and that the most important determinant of clinical progression is advancing age (including the risk of dementia), rather than disease duration 7 . Models focusing on separating dopaminergic effects (linked to the disease) from non-dopaminergic (acetylcholinergic) effects and other systems that have been proposed, in order to elucidate this question 23 , have been reinforced by findings demonstrating that the presence of hypertension or dyslipidemia did not have any effect on dementia in PD.
Evaluation of data obtained from applying the MDRS revealed similarities between the two groups, i.e. with and without risk factors associated with dementia. No significant abnormalities were observed with regard to attention and memory disorders.
Cognitive evaluation with brief tests has demonstrated limitations in discriminating between vascular dementia and Alzheimer-type dementia 24 . Similarly, it has not been possible to demonstrate differences in cognitive evaluations when comparing patients with Parkinson's dementia and metabolic risk factors with patients who did not present dyslipidemia, arterial hypertension or diabetes.
It has been well demonstrated that comorbidities, such as hypercholesterolemia, arterial hypertension and diabetes, add to the financial cost of caring for elderly individuals with PD 25 . On the other hand, the data have raised numerous questions, including evidence that dyslipidemia, arterial hypertension and diabetes are not associated with the risk of PD development. However, after the disease has evolved for some years, an association between cerebrovascular disease and PD with dementia could still occur.
Even considering the small sample size, this study reinforces the impression that age and hypertension are important in the pathophysiology of dementia associated with PD. Further studies are required to understand these findings.
